A taxonomic revision of the genus A nilfeus Candeze is presented. Five species are included in the genus, two of which are new (A. rectilineatus and A. parvus), and four species are placed in other genera.
Introduction
The genus Anilicus was erected by Candeze in 1 863 to accommodate four Australian species: A. attenuatus Candeze, A. loricatus Candeze, A. semiflavus (Germar) and A, quadriguttatus (Erichson) . Candeze (1878, 1889, 1891) subsequently added three more species:
A . flavipennis Candeze, A . nigroterminatus (Macleay, W. S.) and A. haemorrhoidalis Candeze. Since the original descriptions were published, the genus has received only scanty mention in the literature ( Froggatt, 1 907 Goudie, 1923; Tillyard, 1926) and from study of available material it was evident that the species grouping was in need of revision.
Of the morphological characters employed in this study, particular attention was directed to the genitalia as these have been found to be especially useful for separation at the specific level in other Coleoptera, including the Elateridae (Sharp and Muir, 1912; Becker, 1956; Neboiss, 1957; Brooks, 1960) , and there is an extensive literature on their structure and function (e.g. Snodgrass, 1935; Zacharuk, 1958; Crowson, 1967; Tuxen, 1970) . The terminology associated with the genitalia has been adopted from Neboiss (1957) , while Figures 1 and 2 illustrate other morphological features that will be discussed in the text. Collections from which data were obtained or specimens examined are listed below, together with the abbreviations used in the text. Museums housing type specimens are also included in this list. AM Australian Museum, Sydney ANIC Australian National Insect Collection, CSIRO, Canberra Of the seven species placed in this genus by Candeze three are retained, and one of these, A. semiflavus, becomes A. xanthomus (Macleay, W. S.) since it was described under the name Elater xanthomus by W. S. Macleay prior to Germar's publication. Two new Anilicus species are described, bringing the total number of species in this genus to five.
Anilicus quadriguttatus was found to be closely related to Melanoxanthus australis, a species whose characters are not those of the genus Melanoxanthus, and a new species, closely allied to the above two, is described. The genus Augenotus has been established to accommodate these three species. Anilicus haemorroidalis has been transferred to the genus Aniticoides due to its morphological similarity to Anilicoides depressus Candeze. Two species, Anilicus nigroterminatus and Anilicus flavipennis were found to be synonymous with Melanoxanthus melanocephalus and Acroniopus rufipennis respectively.
Members of the genus Anilicus are moderately small to medium sized, measuring 5 to 16 mm in length. All species exhibit a quite distinct bicolourous pattern on the elytra, of black and an orange or yellowish-brown. The head, prothorax and abdomen are black to brownish-black. Sexual dimorphism is apparent in some species, with the seventh abdominal sternite of the male being more cuspidate than that of the female. In some species body size reflects sexual differences.
Head small, inclined downward, punctate, covered with coarse, short pubescence; frons slightly convex with indistinct median depression, weakly raised antennary ridge on anterolateral margin, and straight anterior margin. Mandibles broad at base, curved, attenuate and cuspidate. Terminal segment of maxillary palps dolabriform, widest at distal end. Labrum only slightly wider than long. Antennae blackish, pubescent, of moderate length; 1st segment thickened, 2nd very short and rounded, 3rd elongate, 4th to 10th segments subequal and triangular, 11th (terminal) Mesoscutellum black, triangular, slightly convex, sloping towards the smooth margins, punctate and pubescent. Elytra elongate, depressed, punctate-striate, covered with short, coarse hairs, the intervals slightly convex, the apex divaricate and more or less acuminate depending upon the species.
Underside of body black to reddish-brown and pubescent. The 7th (last visible) pronotum and the head are b]ack^black -Total body length less than 8 mm; 6 $ of the elytra forms a W-shape at its junction smaller than 9 5 and with very tapering with the orange, the black extending anteriorly elytra; elytral base generally of a yellow for a greater distance along the lateral margin ochre colour; lateral lobes of aedeagus of than along the suture. Sexual dimorphism not 6 tapering curvilinearly to apex; bursa apparent. copulatrix of $ with chitinous spines . . Antennae black, or black with a reddish-A . parvus sp. nov. brown tinge, the outer margins of the 4th to Distribution: Queensland, New South Wales 10 * se « ments convex -Mandibles with one Victoria, southern South Australia and south-'^p 2?"^1 7 T* ""J"' western Western Australia (Fig. 3 Pronotum shghtly longer than wide (length Lateral lobes of aedeagus narrowing slightly from base to near apex, curvilinearly tapering to apex; median lobe significantly shorter than lateral lobes; basal piece truncated proximally (Fig. 4 ). Chitinous spines absent from bursa copulatrix of female.
Dimensions: Length, 10 2-16 2 mm; width, 2-8-4-6 mm. Gully (Feb.), Gippsland, Healesville (Jan.), Launching Place (Jan., Feb.), Melbourne, Millgrove (Jan.), Monbulk (Jan., Feb., Mar.), Mount Evelyn (Mar.), Nar Nar Goon (Feb., Mar.), Parwan (Feb.), Reefton (Jan.), South Wandin (Jan.), Walshs Creek nr. Warburton (Jan.), Warburton (Jan., Feb.), Yarram.
Aid liens xanthomus (Macleay, Candeze, 1863; 329; Neboiss, 1956: 58; 1961: 27. Anilicus xanthomus, Neboiss, 1961: 27. The synonymy of Elater xanthomus Macleay, W. S. and Anilicus semiflavus (Germar) was based on a comparison of types made by A. Neboiss he was aware of their synonomy (Neboiss, pers. comm.). This species is the most widely distributed member of the genus, being found in all states in which Anilicus occurs. It is the most generalized species, being of diverse size and exhibiting variation in the shape of the elytral marking.
The sexes are dimorphic.
The basal half to two-thirds of the elytra is yellow ochre to burnt sienna, more frequently the latter; apical portion black, its anterior margin of varied shape. Pronotum and head black. The Latin name semiflavus is derived from the prefix semi -'half and flavus -'yellow'; xanthomus is from the Greek xanthos -'shades of yellow'.
Antennae black, about same length as pronotum. Mandibles with indistinct, or no, incisor cusp on inner margin.
Pronotum about as long as wide (length and width measured medially), widest posteriorly across apices of carina, parallel-sided posteriolaterally, tapering curvilinearly anteriorly; punctures separated by a distance less than their diameters; median sulcus canaliculate; hind angles short, of varying width, carina divergent (Fig. 8 ).
Mesoscutellum convex, of varying shape, arcuate or indented on posterior margin. Elytra more than twice as long as pronotum, basal width equal to widest part of pronotum, almost parallel-sided for basal two-thirds of length, curvilinearly tapered to apex. Venation of hind wing similar to that of A. attenuatus (Fig. brown, paler towards the extremities. Lateral lobes of aedeagus expanded at apical end, with slight bulge on lateral margin near apex; median lobe just longer than lateral lobes; basal piece truncated proximally (Fig. 6 ). Chitinous spines absent from bursa copulatrix of female.
Dimensions; Length, <j 6 4-10 9 mm, $ 6 3-12 3 mm; width, $ 1-8-30 mm, 9 1*8-3-4 mm. The shape of the black at the elytral apex can be partitioned into two main forms, with only a small degree of overlap between the two. These may be termed the inverted-V form ( Fig. 9 ) and the W form ( Fig. 10 ). A count was made of the number of specimens in each state or territory that exhibited each elytral pattern (Table 1) . From Table 1 it can be seen that the distribution of the two elytral forms varied between the states. The inverted-V form was more prevalent among specimens from Queensland, Victoria and South Australia, whereas specimens collected in New South Wales displayed the reverse trend.
The biological significance of these recorded trends in elytral marking is unknown. It is probably associated with environmental condi-forms in certain regions within states, and may exist as a pleiotropic effect, varying coincidently with some other genetic characteristic. Furthermore, it is probable that the bicolourous elytra possessed by all members of Anilicus have an adaptive function since this exact colour combination is found in species of several other genera of Elateridae (e.g. Augenotus and Melanoxantlws). Lateral lobes of aedeagus diverging slightly towards the apex, curvilinearly tapered close to the apex; median lobe long and slender, slightly shorter than lateral lobes; basal piece wider than long, rounded proximally (Fig. 7) . Chitinous spines absent from bursa copulatrix of female.
Dimensions: Length, $ 8-4-110 mm, 9 8 0-110 mm; width, $ 2-3-30 mm, $ 2-2-31 mm. measuring approximately 0-6 mm in length, the other 0-3 mm in length. The larger form was found on only two specimens whereas the smaller occurred on 25 specimens, including the two parasitized by the larger mite. These may represent the adult and nymphal stage of one species, or two distinct species. Both belong to the superfamily Uropodoidea, family Uropodidae, which contains 15 known genera (Tragardh, 1844; Baker and Wharton, 1952) .
The larger mite was found on the dorsal surface of A. loricatus (PI. 4,  fig. 5 ), whereas the smaller one appeared to be confined to the ventral surface, particularly that of the prothorax (PI. 4, fig. 6 ). Baker and Wharton (1952) Antennae black, with 4th to 10th segments long, slender and triangular in the male, slightly more rounded in the female.
Pronotum only slightly longer than wide (length and width measured medially), quite convex, with punctures separated by a distance less than their diameters; median sulcus indistinct anteriorly; posterior of pronotum with carina close to lateral margin, hence hind angle very narrow (Fig. 11) 12 ). Entrance of bursa copulatrix of female possessing a small, oval area of short, hollow, inwardly-directed, chitinous spines (Fig. 13 ). The function of such sclerotization is uncertain; it may serve to hold the male ejaculatory duct in position during copulation (Becker, 1956) , or assist in the retention of the sperm atophore after its deposition.
Dimensions: Length, 3 5-8-7-1 mm, $ 7-8-8-6 mm; width, $ 1-7-21 mm, $ 2-3-2 6 mm. Although only three specimens are accompanied by a recorded date of collection it is significant that two of these are from early autumn, since out of 208 specimens of A. xanthomus which have dates recorded on the label only one was caught in autumn (Bris- This species is the smallest in the genus and hence was named parvus ('little'). Sexual dimorphism is apparent; males are smaller than females.
Entirely black, or black with a reddishbrown tinge, except for the basal half to twothirds of the elytra which is yellow ochre. The two elytral colours merge together for a short distance to form a ferruginous hue. The body is covered with a pubescence of the same hue as the ground colour, except that black hairs frequently occur on the yellow near the apical black marking.
Antennae black, with 4th to 10th segments robust, the outer margin of each segment convex, segments more closely spaced in females than in males.
Pronotum of equal length and width (length and width measured medially), more depressed in males than in females; punctate, with punctures separated by a distance equal to their own diameters; median sulcus indistinct anteriorly; hind angle with carina diverging, angle broad and short.
Mesoscutellum generally black with a reddish-brown hue, convex, the margins raised above elytral surface, the corners rounded.
Elytra tapering smoothly to apex, more curvilinearly in females than in males, basal width equal to greatest width of pronotum, apex hardly divaricate.
Sexual dimorphism of seventh sternite not apparent. Eighth abdominal tergite of female widest in basal half, tapering more or less curvi-linearly to apex. Legs sienna brown, paler towards the extremities.
Lateral lobes of aedeagus of nearly equal width over entire length, curvilinearly tapered close to apex; median lobe shorter than lateral lobes; basal piece rounded at proximal end Phenotypic variation: This species appears to exhibit geographic variation. Two forms can be distinguished-one is characterized by a pronounced blackish inverted-V at the elytral apex (PI. 5, fig. 9 ) and by more numerous chitinous spines covering a larger area of the entrance to the bursa copulatrix of the female (Fig. 15 ); the second form has the black marking terminating in a nearly straight line at its junction with the yellow ochre of the elytra (PL 5, fig. 10 ) illustrates an extreme variant of this character) and the bursa copulatrix of the female has fewer chitinous spines (Fig. 16 ).
The intraspecific variation appears to coincide with an inland or mountainous (inverted-V form of elytral marking, more numerous spines on 9 bursa copulatrix) as opposed to a coastal, habitat. North-south variation may also be involved as two specimens from A.CT. and one from Victoria are all of the second form, as are specimens from the vicinity of Sydney and Brisbane.
The inadequate sample size prevents any definite conclusions being drawn concerning the relationship between this phenotypic variability and the distribution of the species. There is a scarcity of small specimens of Anilicus in loan collections.
Dimensions: Length, $ 5-3-6-8 mm, 9 6-7-7-9 mm; width, S 1-5-20 mm, 2 20-2-2 mm.
Specimens examined: 22 g , 6 9 . AM, ANTC, CALIF, JA, MACL, MCZ, NMV, QM, QU, SAM. Head black to blackish-ferruginous, approximately square in shape; frons moderately punctate, covered with a brownish pubescence, anterior margin tapering to a rounded point. Mandibles bidentate. Terminal segment of maxillary palps dolabriform. Labrum wider than long. Antennae black, of moderate length, as long as the pronotum in females, longer in males; 1st segment thickened, 2nd very short, rounded and longer in females than in males, 3rd slightly longer and more triangular than second, 4th to 10th segments flattened, triangular and subequal, 11th (terminal) segment elongate.
Prothorax longer than wide (length and width measured medially), appreciably narrowed anteriorly in males, almost parallelsided in females, subconvex, more depressed in males (Fig. 17 ) than in females, nitid, sparsely punctate and covered with a fine pubescence; median sulcus indistinct; hind angles narrow, with carina hardly divergent in females, more so in males. Prosternai lobe almost straight anteriorly, antennal grooves absent; lateroposteriorly directed projection present on posterior margin of propleuron; prosternai process laterally compressed on ventral side, widened dorsally.
Mesoscutellum elongate, flattened, widest points at base and middle, broader in females than in males. Elytra more than twice as long as prothorax, as wide as widest part of prothorax, parallel-sided as far as the middle, curvilinearly tapered to the apex, the latter rounded. Elytral surface nitid, striae formed by single rows of punctures, intervals slightly convex, lightly pubescent, 3rd interval forming a raised ridge anteriorly. Venation of hind wing (Fig. 18) Candeze, 1863: 332; Neboiss, 1956: 58; 1961: 27. The trivial name of this species is derived from the Latin quadri -'four' and guttatus -'spotted', referring to the ferruginous markings on the elytra. There are two small basal ferruginous spots on each side of the mesoscutellum, and two larger areas on either side of the suture near to the middle. The colour of these maculae varies from yellow ochre to burnt sienna; the elytral black frequently possesses a reddish tinge.
Head, antennae and pronotum blackish; the pronotum of some specimens possessing ferruginous bands on the lateral margins.
Dimensions; Length, $ 9 1-12-0 mm, $ 112-13 6 mm; width, 3 2-2-2-9 mm, $ 2-8-3-3 mm. Candeze, 1859 : 520' Neboiss, 1956: 37; 1961: 17; Zwaluwenburg,' 1959: 385. The trivial name of this species is Latin for 'southern', indicating its Tasmanian distribu- Head, antennae and pronotum black to reddish-black; pronotum exhibiting some colour variation as in A. quadriguttatus.
Lateral lobes of aedeagus (Fig. 21 ) with greater indentation below apical hook than in A. quadriguttatus (Fig. 20) .
Dimensions: Length, $ 93-118 mm, 2 10-8-13-5 mm; width, $ 2-2-31 mm, 9 2-6-3-4 mm. Distribution: Tasmania (Fig. 19 (Erichson) and A. australis (Candeze) exhibit variation in the colouration of the pronotum. The pronotum is generally entirely black or reddish-black in both species, but some specimens possess ferruginous markings.
These consist of either lateral bands extending the full length of the pronotum and widening posteriorly (PI. 6, fig. 19 ), or of small ferruginous areas immediately anterior to the carina. One specimen of A, australis (3, Buckland) has an entirely ferruginous pronotum.
Specimens with pronotal colouration appear to be confined to eastern Tasmania, being most common in the south-east within about 50 km of Hobart. Pronotal markings are absent from specimens collected from areas further south (Huon River), south-west (Lake Pedder) and north-west (Cradle Mt., Lake St. Clair-Cynthia Bay, Devonport, Ulverstone).
This phenotypic variation is possibly related to climatic and vegetational factors. Guiler (1953) observed a similar phenomenon in the brush possum Trichosurus vulpecula (Kerr), in which the distribution of black and grey colour phases was thought to be correlated with rainfall pattern. Augenotus aurantius sp. nov.
( Figure 22 ; Plate 6, figure 20) This species was named for the orange colour present on the elytra, the basal third to two-thirds of which is an ochre to burnt sienna colour. Head, antennae, pronotum, mesoscutellum and apical portion of elytra black to reddish-black; black of elytra generally extending further along suture than lateral margin.
Pronotum and elytra less glossy than in the Tasmanian species; more pubescent.
Aedeagus basically similar to that of A. quadriguttatus and A, australis, except that furca of median lobe is crescent-shaped (Fig. 22 ).
Chitinous spines present in bursa copulatrix and spermathecal duct of female, arrangement similar to that of females of A. quadriguttatus and ,4. australis.
Dimensions: Length, g 8 0-11-5 mm, $ 8 7-12-8 mm; width, <} 21-30 mm, $ 2-2-33 mm. Anilicoides depressus Candeze (Figure 23) Anilicoides depressus Candeze, 1895: 52; Neboiss, 1956: 57. Entirely golden brown or testaceous, with antennae and legs paler than body; clothed in a semi-erect golden pubescence.
Antennae longer than pronotum. Labrum wider than long.
Pronotum punctate, depressions of moderate size, separated by a distance about equal to their diameters; hind angle with carina rounded and very close to the lateral margin, slightly divergent. Aedeagus (Fig. 23 ) Anilicoides haemorrhoidalis ( Candeze ) comb. nov.
( Figure 24 ; Plate 5, figure 11) Anilicus haemorrhoidalis Candeze, 1889 : Neboiss, 1956  This species was placed in Anilicus by Candeze, who distinguished it from other members of this genus by its more uniform dorsal colouration and the reddish colour of the last two abdominal segments, the name haemorrhoidalis being derived from the Greek words for 'red' and 'rump'. However, the morpho- Basal piece of aedeagus longer than wide ( Fig. 24) .
Dimensions: Length, 6-5-7 8 mm; width, 1-8-2-2 mm. Hyslop, 1921 ) Melanoxanthus melanocephalus (Fabricius) ( Figure 25 ; Plate 5, figure 12) Elater melanocephalus Fabricius, 1781: 272; 1801: 239; Neboiss, 1956: 37. Elater (Fabricius ) In addition, Fabricius's original description (1781) of Melanoxanthus melanocephalus and a specimen identified by C. M. F. Hayek (BM) as M. melanocephalus (Fabricius) Zwaluwenburg reported that a specimen in the Musee Nationalc d'Histoire Naturelle, Paris, identified by Fleutiaux, was from New Zealand.
Remark: A single specimen of a species that is apparently closely related to Melanoxanthus melanocephalus (Fabricius) has been collected from Claudie River, North Queensland (NMV) (PI. 5, fig. 13 ), and probably constitutes a new species. More material is required before a description can be made. Erichson, 1842: 142. Acroniopus Erichson, 1843: 175; Neboiss, 1956: 62. Type species: Atelopus humilh Erichson (original designation). Acroniopus rufipennis Macleay, W. J.
Genus Acroniopus Erichson A telopus
Plate 5, figure 14) Acroniopus rufipennis Macleay, W. J, 1872*^59* Carter, 1939: 326; Neboiss, 1956: 63. Anilicus fiavipennis Candeze, 1878: 192, syn nov ; Neboiss, 1956: 58. The proposed synonymy of Acroniopus rufipennis Macleay, W. J. and Anilicus fiavi-pennis Candeze is based on the examination of specimens compared with the types of both 'species' by Arturs Neboiss.
Head black to reddish-brown, punctate, pubescent and declined downward; frons ridged above antennae. Labrum small and hemispherical. Mandibles short, broad and acuminate. Maxillary palps slender, distal segment parallel-sided. Antennae ferruginous to brown, longer than pronotum; 1st segment thickened, 2nd and 3rd small and elongate, 4th to 10th segments elongate, triangular and subequal, 1 1th segment elongate.
Pronotum wider than long (length and width measured medially), ferruginous to brownishblack with ferruginous margins, densely punctate, pubescent and convex; median sulcus absent; carina close to lateral margin. Prosternal lobe arcuate anteriorly;
antenna! grooves absent.
Mesoscutellum triangular, acuminate, reddish-black to ochre coloured. Elytra yellow ochre, pubescence of same hue as ground colour, punctate-striate, intervals slightly convex, 3rd and 4th striae fusing posteriorly, parallel-sided for half of length, curvilinearly tapered to apex, apices not divaricate. Underside ferruginous to reddish-black, ochre coloured along lateral margins of abdomen, pubescent. Seventh abdominal sternite arcuate posteriorly. Legs yellow ochre; tarsal segments decreasing in length from 1st to 4th, 5th segment as long as the 2nd; two simple claws.
Genitalia not described.
Dimensions: Length, 4-5-5-2 mm; width, 15-1 -8 mm.
Explanation of Plates
Specimens to approximately same scale (x 7 ) except figures 7, 9 and 14 which have been magnified 9 times. Anilicus parvus, sp. nov. c? (AM). Figure 10 Anilicus parvus, sp. nov. ? (QM). 
